Cultured human fibroblasts as a model for evaluation of potential in vivo toxicity of membrane damaging antibiotics.
The toxic side effects of certain antimicrobial agents are probably related to their membrane damaging properties. Thus it should be possible to use measurement of membrane damage in vitro for evaluation of the potential toxicity in vivo of such antibiotics. We estimated the membrane damage induced in cultured human fibroblasts by anti-microbial agents, such as polyene antibiotics, sodium fusidate and polymyxin B as well as derivatives of some of these. Degree and character of membrane damage was determined on basis of leakage of three defined cytoplasmic markers from prelabelled cells after treatment with test substance. By comparing the minimal inhibitory concentrations against the target microbial cells (MIC) with the amounts needed to cause membrane damage of human cells (ED50) a 'therapeutic dose range' was obtained (ED50/MIC). The therapeutic dose range and the character of induced membrane damage were compared with the relative toxicities in vivo of each test substance. Highly toxic agents caused large functional 'holes' and/or showed a narrow therapeutic dose range, whereas less toxic substances induced smaller functional holes and/or had a larger therapeutic dose range. These parameters, evaluated in the presented model system, should be useful for an indication of potential toxicity in vivo.